, Leuckhart (1865) and Balbiani (1885) that these are the source of the germ cells in the gonads of flies.' The generalization of the early separation of germ and somatic lines of cells has become so firmly established among biologists that certain very fundamental facts concerning the pole cells have been overlooked in spite of a number of important pieces of information reported in recent investigatiohs by Rabinowitz (1941), Sonnenblick (1941) , and Aboim (1945) .2 The last named alone has recognized the possibility that some of the pole cells may have some other developmental fate than that classically demonstrated.
In the course of a detailed study of the normal embryology of Drosophila the author has obtained embryological and cytological evidence which establishes the pole cells in a new light and at the same time fills out our hitherto incomplete and unsatisfactory understanding of the nature and origin of the mid-gut of higher Diptera.
The formation of the pole cells in Drosophila melanogaster was first described by Huettner (1923) . Subsequently Rabinowitz (1941) studied tLem in great detail providing data to show that far more pole cells are formed than ever enter the gonads. *The number at the incipient blastoderm stage is 39-73, average 55. but prior to the invaginations which are the most conspicuous feature of gastrulation, some of the pole cells migrate between the posterior blastoderm cells to the outer surface of the yolk mass, leaving 20-47, average 39, pole cells to be carried into the proctodaealamniotic invagination. Of these pole cells only slightly more than half are included in the gonads according to Sonnenblick (1941) and Aboim (1945) . The non-included pole cells are not easily followed in iron hematoxylin preparations, and Sonnenblick suggests they are lost in the gut contained yolk. Rabinowitz states that the early migrating pole cells become lost and degenerate in the yolk. Aboim observed no signs of degenerating pole cells in the gut, but he was not able otherwlse to establish their fate.
The observations here reported elucidate the fate of these "lost" pole cells and clarify the nature of the first pole cell movements between the blastoderm cells to the interior of the egg. A detailed account illustrated with photomicrographs will appear elsewhere. This report is based on a study of a series of sections of timed emblryos of the Oregon R. wild stock of D. melanogaster which were silver impregnated by the Bodian technique, as described by Poulson (1945) .3 This method provides remarkably clear differentiation of various cell and tissue types. The pole cells stand out distinctively in such preparations and there is little likelihood of confusion with other cells, both with regard to nuclear structure and appearance of cytoplasm.
After the dorsaf and lateral movement (7-9 hours) of the germinal pole cells into the mesoderm at the level of the 10th segment where they become incorporated in the gonads, the remaining pole cells are found in association with the posterior mid-gut rudiment. They come to take up a position at the anterior edge of the posterior rudiment as it moves to unite with tWe anterior rudiment of mid-gut between the 9th and 10th hours. They form two groups (on either side and not so noticeable in iron-hematoxylin prep- arations, but conspicuous in Bodian treated sections) at the points of union of the mid-gut rudiments. At first the groups look like small gonads, but this appearance rapidly changes as the 'mid-gut cells undergo the movements and form changes which complete the enclosure of the yolk. The pole cells retain their characteristic appearance, and it can be se,en that at the time at which the sac-like gut begins to change its form to a long tube one of the first constrictions is at the level of the intestinal pole cells. With the completion of the form-change in the mid-gut the pole cells are seen to form the inner epithelium of the mid-section of the mid-gut. They remain characteristically different in size and form from the cells of the more anterior and posterior sections of the mid-gut and clearly correspond to the large cells of that region of the larval mid-gut designated by Marie Strasburger (1932) as the "Mitte."4 Strasburger's observations on the physiology of this section of the gut set it off from the other parts of the mid-gut as the region of acid secretion. The physiological studies of Hobson (1931) on the same region of the gut'of Lucilia characterize it as a region of low pH (3.2) and of little or no proteolytic enzyme activity.5 Studies of Waterhouse (1945) on the differential uptake of metallic ions by certain cells in this region of the mid-gut of Lucilia cuprina are of interest in view of its origin.6 The fate of this region in metamorphosis to the adult requires careful study, although from Robertson's (1936) account of metamorphosis of the midgut7 it seems likely that these cells are lost with most of the other larval mid-gut epithelial cells.
The early entry of pole cells between the posterior blastoderm cells to the, interior is interpreted as the first of the series of movements in gastrulation in the eggs of Drosophila and other higher Diptera. These cells remain at the posterior surface of the yolk spreading out on it and later moving dorsoanteriorly with the extending embryo. They become incorporated also with the posterior rudiment of mid-gut and thus a part of the definitive larval intestine. They come to lie along with the "lost" pole cells in the middle region of the mid-gut and are difficult to distinguish from them.
Experimental proof of this should be obtainable in embryos and larvae in which the pole cells have been removed or killed by cautery or ultra-violet light; in these the middle section of the mid-gut must be reduced or missing. *Such material is already in the hands of Geigy (1931) and Aboim (1945) who had followed the development of agametic gonads of Drosophila following ultra-violet treatment of pole cells.8 It is hoped that this experimental evidence will soon be forthcoming.
It is no longer possible to interpret the posterior polar plasm, or oosome, and its included granules as germ cell determinants in the original sense of Hegner and his predecessors, or even in the modified sense of Huettner (1923) . The pole cells must be regarded in a new light as potential, but not. as completely determined, germ cells. The latter is true only when, as. Aboim (1945) has so beautifully demonstrated, they enter the lateral mesoderm. When they do not, they become a specialized section of the mid-gut. whose function may well repay careful investigation. Although no cytological differences have been demonstrated between those cells which are observed to leave the mid-gut and those which remain there, physiological and biochemical differences may well be sought at an early stage.
